Background: comprehensive geriatric assessment (CGA) appears to be less effective when performed in outpatient clinics than in hospital settings. The effectiveness of outpatient CGA might be improved by selectively targeting frailer community-dwelling elderly people. The purpose of this study was to evaluate the clinical performance of rapidly-administered standard screening measures for geriatric syndromes in selecting communitydwelling older people for outpatient CGA. Methods: urban-dwelling older people were screened for CGA at community sites using a self-administered questionnaire containing standardized measures for each of four geriatric target conditions: depression, urinary incontinence, falls and functional impairment. The study sample included all 150 consecutive subjects who were screened, failed on one or more of the four target criteria and completed community-based, academically administered CGA. Diagnostic accuracy of the screening instruments was assessed using CGA diagnoses as the 'gold standard'. In addition, patients' potential for benefiting from CGA was determined by whether they received major medical recommendations for further evaluation or treatment. Results: after completing CGA, 60.2% of those failing on functional impairment, 53-5% of those failing on depression, 30.7% of those failing on falls and 92.7% of those failing on urinary incontinence, were confirmed as having these or highly related conditions as clinical problems. Overall, 81.3% of the subjects completing CGA received at least one major recommendation for further medical intervention; most of these recommendations (79-5%) "were for a target-related condition and the remainder (20.5%) addressed another significant medical condition. Conclusion: simple screening instruments used in community settings have variable degrees of accuracy, but may be markers for frailty and thus can identify older people likely to benefit from geriatric assessment.
Introduction
elderly people. Overall, controlled studies of CGA have demonstrated significant benefits from the process, Comprehensive geriatric assessment (CGA) is an including reduced mortality and hospital admissions, interdisciplinary approach to identifying and addressimproved physical and cognitive functioning and ing the multiple medical and psychosocial problems of increased likelihood of living at home [1] . Most of
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these benefits have been demonstrated in hospital settings, generally in formal inpatient geriatric evaluation and management units. Studies of home assessment programmes, primarily conducted in Europe, have shown some overall benefit in the odds of living at home [1, 2] and, in some studies, lower mortality [3] [4] [5] [6] . Randomized controlled studies of CGA on an outpatient or ambulatory basis have been much less convincing, although some small benefits have been realised [7] [8] [9] [10] [11] . Geriatric assessment is a three-stage process: (i) identifying or targeting appropriate patients, (ii) assessing the patient and developing recommendations and (iii) implementation of the recommendations by physician and patient [12] [13] [14] [15] . One reason why outpatient CGA has been less successful may be the failure to exclude older people too healthy to benefit from the process [16] . In a recent meta-analysis of all known randomized controlled trials of CGA, targeting of frailer patients for CGA was associated with improved outcomes [1] , albeit only in the case of hospital-based studies. However, no randomized controlled trial of outpatient CGA to date has specifically excluded subjects 'too healthy' to benefit. Targeting of older people for CGA may be even more important in the outpatient setting than in hospitals and rehabilitation or skilled nursing facilities, where elderly patients have been already identified as having a major health problem or functional deficit.
A possible approach to identifying older people appropriate for outpatient CGA would be to use formal screening instruments. Validated screening measures have been shown to significandy improve detection of previously unrecognized geriatric syndromes in older medical outpatients [17, 18] . Abnormal results on formal screening measures may serve as a proxy for frailty in elderly people and normal results may be used to exclude older people likely to be too healthy to benefit from CGA.
The purpose of this study was to evaluate the clinical performance of simple screening instruments in selecting older people for outpatient CGA; these instruments could be rapidly completed by large numbers of elderly people in community settings. Screening measures for four geriatric syndromes-depression, urinary incontinence, falls and functional impairment-were used in targeting this population for outpatient CGA. These four conditions were chosen because they are relatively common in the elderly population, ranging from 15 to 30% in prevalence in community-based samples [19] [20] [21] [22] , are potentially treatable [23] [24] [25] [26] [27] and are often overlooked by the medical profession. Thus, these conditions may be particularly appropriate for identification and recommendations through CGA. A subgroups analysis in one trial of inpatient CGA has revealed that patients with depression, falls or low functional status scores (three out of four of our target conditions) had improved 1 year survival from the CGA process [28] .
We evaluated the diagnostic performance of die screening battery by determining the test characteristics of each of the four screening measures (sensitivity, specificity, positive predictive value and accuracy) within the sample population. We next evaluated the clinical performance of these screening questions in identifying those community-dwelling older people needing major medical intervention for each of these conditions, as determined by CGA. Finally, we examined the four-component screening strategy as a whole, by assessing how often CGA resulted in major medical recommendations in the entire sample and by determining the relationship between the number of screening conditions failed and having received major medical recommendations.
Methods
This study was undertaken as part of a larger study to improve the effectiveness of consultative outpatient CGA [15] . Community-dwelling older people were screened at senior centre meal sites (where federally funded meals are served for lower income elders), churches, retirement hotels, senior education sites and low-income senior housing units. A self-report screening questionnaire that included 16 screening questions for the four target conditions and 19 questions about socio-demographic and other information was completed by each participant. (See Appendix for details of screening measures.) The entire questionnaire took an average of 11 min to complete; the 15 screening questions alone took less than 5 min.
To screen for functional impairment, subscales from the Functional Status Questionnaire [29, 30] were used, including the physical function scale, •which consisted of basic activities of daily living (BADL) and intermediate activities of daily living (IADL) and the social activities subscale of the social/role function scale (see Appendix for subscale items). Scoring of these subscales for this study was as described by Jette et al. [29] , with each subscale score ranging from 0 to 100, with 100 indicating no deficits. Warning levels to indicate significant functional limitations for these subscales have been developed using an expert panel of clinicians [29] . Subjects in the present study foiled for functional impairment if they scored at or below these warning levels for any one of die three subscales (89 for BADL, 72 for IADL and 78 for social activities).
To screen for urinary incontinence, two questions used to define incontinence in a previous study of the prevalence of urinary incontinence in communitydwelling elderly people [31] "were used (see Appendix).
To screen for depression, we used a one-item screen from the Yale battery, which has been suggested by an American College of Physicians Subcommittee on Aging task force as a means of screening older patients for depression [32] (see Appendix). This one-item measure had a sensitivity of 69% and specificity of 90% in a validation study of elderly patients [33] -The question was modified slightly to restrict reporting of depressive symptoms to the past 4 weeks.
One question was used to screen for falls (see Appendix) which incorporated the definition of a fall used in previous studies of the accuracy of recall of falls in elderly subjects [34] and risk factors for injurious falls [35] . In the former study, recollection of falls •was most accurate for a recall period of 12 months (with only 13% of the elderly sample failing to remember a fall during that period of time), hence our screening question incorporated a recall period of 12 months.
Eight hundred and twenty-one subjects were screened, 555 of whom failed the screen for one or more target criteria. The mean age of the 821 subjects screened was 76.8 years, 70% were female, 93% 'were white, 44% were widowed and 60% lived alone. Of the 405 subjects who failed but did not complete the CGA, 265 subjects declined to participate (including 29 who repeatedly failed to attend CGA appointments) and 112 met exclusion criteria; we were unable to contact another 29 subjects to schedule assessment, despite repeated attempts. Reasons for refusal to participate in a similar study have been previously reported [36] . Exclusion criteria included: Folstein Mini Mental State Examination [37] score less than 25 out of a possible 30 points, non-English speaking or no translator available, no primary physician, age less than 65 years and no telephone. These exclusion criteria were chosen because any one of these criteria but age would prevent the subject completing the required study protocol [15] .
The final study population consisted of a convenience sample of 150 consecutive people aged 65 years and over who failed at least one screening criterion, agreed to participate in the study and completed CGA. The assessment included separate, in-depth evaluations in a community clinic by an academic geriatrician and geriatric nurse practitioner, a social worker and a physical therapist (if the subject failed for falls or functional impairment). These assessments were guided by structured clinical instruments developed specifically for this study (available on request from R.C.M.). After these evaluations were completed, a team meeting resulted in formal recommendations to the patient and to the patient's primary physician. To ensure that the recommendations either addressed a newly diagnosed condition or had not been previously made and followed, the patient's physician was contacted by the assessing geriatrician to discuss the recommendations.
The evaluating geriatrician then rated any recommendations resulting from CGA as 'major' or 'minor.' A 'major' recommendation was denned as a recommendation that would be a clear change in diagnostic or treatment plan and would be expected to have a measurable effect on the patient. For example, a diagnostic evaluation for incontinence or initiation of antidepressant therapy would be major recommendations. A 'minor' recommendation was defined as a recommendation associated with less precise benefit to the individual patient. For example, a recommendation to monitor mild to moderate elevations in blood pressure or a recommendation for pneumonia vaccination were categorized as minor recommendations. Recommendations generated by CGA -were further classified as 'target' if the recommendation was related to one of the four target conditions and 'other medical' if the recommendation was unrelated to a target condition.
The dictated geriatric assessments of the 150 subjects completing CGA were reviewed to determine how often a failed target screening condition was confirmed as being a clinically meaningful problem by the CGA team (i.e. by -whether it appeared on the report's formal problem list). We also tabulated how often a screening condition was diagnosed as a medical problem for those subjects who did not fail the screen on that criterion. Using the CGA evaluation as the 'gold standard', we estimated the sensitivity, specificity, positive predictive value and accuracy of each of the four screening instruments, hi addition, in order to assess the four-component screening strategy as a whole in selecting older people likely to benefit from outpatient CGA, the reports were examined for the number and type of major medical recommendations that resulted from CGA and the association of these recommendations with the number of screening criteria failed. Finally, each failed screen that was diagnostically confirmed was evaluated as to how often a major recommendation for that screening condition resulted.
Results
The demographic characteristics and baseline functional status of the 150 subjects comprising the study population are shown in Table 1 . As a whole, the study group scored below the warning levels for functional impairment in BADL and slightly above warning levels for IADL and social functioning (see Table 1 ). Almost all of the subjects were under the regular care of a physician; 82% had seen their primary physician within the previous 3 months, another 16.7% of the sample within the previous 12 months and only 1.3% more than 1 year ago.
The number of subjects failing each of the screening criteria, and the sensitivity, specificity, positive predictive value and accuracy of each of the four screening measures are shown in Tables 2-5. The criteria most commonly failed were depression (n -99) and functional impairment (n -98). All screening tests except the questions for urinary incontinence had good sensitivity (86% or higher); however, specificity was high (96%) only for the incontinence questions. Overall accuracy ranged from 66 to 70% for all screens, except incontinence, which had an accuracy of 83%. The positive predictive value for the urinary incontinence screen was the highest, with 93-7% of those failing confirmed as having a clinically meaningful problem. The lowest diagnostic yield was for fills, with 31% of subjects failing on this criterion being confirmed as having a clinically significant problem with falls. Clinical confirmation of depression and functional impairment occurred in over half of those subjects failing on each of these criteria.
Of those subjects failing on the depression screen and clinically confirmed at CGA, 64.2% received a major medical recommendation specific to the diagnosis of depression. For urinary incontinence, 65.8% received a major recommendation for urinary incontinence. In contrast, for falls and for functional impairment, only 31.6 and 44.1% respectively received major medical recommendations specific to the diagnoses.
A majority (81.3%) of the study subjects received major medical recommendations for treatment or further evaluation, most of which were for a targetrelated condition (795%) and the remainder (20.5%) for another significant medical condition (e.g. postmenopausal vaginal bleeding, unstable angina pectoris, highly elevated systolic blood pressure; see Table 6 ). In addition, the proportion of subjects receiving a major medical recommendation increased with the number of screening conditions failed (Table 6 ). Almost onethird of the subjects failed for three or more conditions and virtually all of these received recommendations for major medical interventions ( Table 6 ). The types of major recommendations made are detailed according to problem addressed in Table 7 : approximately 29% of these were interdisciplinary in nature, including recommendations for referral to physical and/or occupational therapy, cardiac rehabilitation, nutritionists or for home health nursing assistance. 
Discussion
The aim of this study was to evaluate the performance of a simple screening battery for geriatric syndromes in selecting community-dwelling older people for outpatient CGA. Of the subjects selected for CGA, based on one or more of four screening criteria (functional impairment, falls, depression and urinary incontinence), a large majority (81.3%) was assessed by the CGA team as requiring further major medical intervention and therefore likely to benefit from CGA. Virtually all of the subjects were already under the regular care of a primary physician-a finding that supports the contention that important medical problems may often go undetected or are inadequately treated in communitydwelling elderly people [17] .
As far as we are aware, only one trial of formal outpatient CGA for community-dwelling elderly has used formal screening instruments as part of its targeting procedure [38] . That study was non-randomized and relied on items that predict hospital utilization rather than using validated questionnaires that focus on geriatric conditions. Another difference is that screening in the present study was performed in person at community sites where ambulatory older people congregate. Several hospital-based trials have used validated screening instruments [39] [40] [41] . These studies have demonstrated significant improvements in patient health outcomes [38] [39] [40] [41] , including reduced mortality [38] [39] [40] , bolstering the notion that screening instruments can accurately identify patients appropriate for CGA and optimize its effectiveness.
For the most part, individual screens for each target geriatric condition were modestly accurate in identifying those conditions that were clinically significant. Of the four instruments used for geriatric conditions, the two-item measure for urinary incontinence performed the best in terms of diagnostic yield (i.e., positive predictive value), despite difficulties noted in detecting urinary incontinence using questionnaires [42] . This performance mirrors that of the study by Diokno et al, in which 83% of patients who reported urinary incontinence at screening were confirmed by clinical assessment as having urinary incontinence [43] However, its sensitivity was the lowest of the four screens, perhaps indicating a greater reluctance on the part of subjects to admit to involuntary loss of urine than to the other screening conditions. Alternatively, requiring a positive response to both incontinence questions may have been too restrictive.
Intermediate in diagnostic yield were the Functional Status Questionnaire and the one-item screen for depression. Both patient overestimation of functional disabilities and physician inaccuracy in assessing patients' functional capacities have been previously reported [44] [45] [46] . Such physician and patient factors could conceivably have contributed to reducing the positive predictive value for the Functional Status
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Questionnaire. The one-item screening question for depression may have detected transient depressive symptoms that resolved between the time of the screen and the CGA.
The one-item measure for falls was non-specific in identifying subjects with clinically significant falls, both from the diagnostic and therapeutic perspective, although it had reasonable sensitivity. We would not recommend using this item alone for screening in the community setting. Perhaps, when combined with further questions aimed at other risk factors for falls [35] , the falls screen would be nearly as sensitive and far more specific.
Despite the modest performance of the individual screening tests in this study, the measures were comparable to, if not better than, many widely used screening instruments for other medical conditions. For example, standard faecal occult blood testing for colon cancer has been reported to have positive predictive values of 5-10% and sensitivities from 20 to 75%, while mammography has been reported to have positive predictive values from 5 to 38% and sensitivity of about 75% [47] [48] [49] .
While each of these measures taken by itself did not demonstrate high specificity or positive predictive value (with the exception of urinary incontinence), the battery of four measures as a whole appeared to perform adequately in selecting for community-dwelling older people in need of further major medical intervention and hence likely to benefit from the CGA process. This finding is consistent with trials of inpatient CGA in which batteries of screening criteria were more likely to yield a large proportion of patients appropriate for CGA than single criteria [50, 51] . Most of this study sample (about 70%) failed more than one target condition, which may have increased the likelihood of having had clinically significant impairment. This possibility is supported by the larger proportion of subjects receiving major medical recommendations as the total number of target conditions failed increased. In fact, nearly 100% of those subjects failing for three or more target conditions received recommendations for major medical intervention. It may also be that failure on one or more of these criteria serves as a marker for other significant medical conditions. Our findings must be interpreted within the limitations of the study's design and sampling frame. The test characteristics of the screening instruments described in this study are limited to subjects who failed the screening battery on one or more conditions and completed CGA. However, completing CGAs on all screened subjects, both those passing and failing, was neither appropriate nor feasible. Furthermore, the study population was predominately white and female, therefore the findings may not apply to other populations. Lastly, although these screening instruments can identify older people with conditions that require significant medical intervention and who therefore appear appropriate for outpatient CGA, it remains to be proven that those so identified can actually benefit from CGA. For all of these reasons, the results of this study should be regarded as preliminary.
Future research on the impact of identifying or screening elderly patients appropriate for CGA on health and functional outcomes of outpatient CGA will necessarily entail randomized controlled trials. Future research should examine the effects of linking targeting criteria to specific interventions [12] .
If significant benefits from outpatient CGA can be demonstrated as a result of more accurate targeting, simple and easy-to-administer screening measures such as those used in this study could be used in broad-based community applications, thus expanding the reach of CGA to maintaining or increasing the independence of functionally declining older people in the community. Given the large number of undetected or inadequately treated medical problems found in this study of patients already under regular medical care, there also may be value in utilizing simple screening instruments outside of the context of CGA (e.g. in office-based screening of elderly patients) [18] .
Key points
• Simple screening instruments used in community settings have variable degrees of accuracy, but may be markers for frailty.
• Such screening instruments can thus identify older people likely to benefit from geriatric assessment.
